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Purpose: The tumor spread and the radicality of surgical resection based on the 
histopathological evaluation are the most important facts in a patient’s prognosis. 
Due to the early dissemination of tumor, many Dukes’ B patients die from 
recurrence despite of curative tumor resection. We thus aim to develop a molecular 
approach to accurately assess the spread of submicroscopic nodal metastases in 
colorectal cancer (CRC). We investigated  (a) the overexpression of 
carcinoembryonic antigen (CEA), cytokeratin 20 (CK20) and guanylyl cyclase c 
(GCC) in CRC, (b) the comparison between the results by qualitative and 
quantitative studies using conventional polymerase chain reaction (PCR) and real-
time PCR (R-PCR) respectively, and (c) the effects of these analyses in the final re-
staging of Dukes’ B CRC. 
 
Experimental Design: A total of 175 frozen lymph nodes (FT) and 158 formalin-
fixed, paraffin-embedded lymph nodes (PET) from 28 CRC cases were studied. 
mRNA extractions from FT, PET and cell line followed by cDNA synthesis with 
RT-PCR were performed. CEA, CK20 and GCC-specific qualitative conventional 
PCR and quantitative R-PCR were carried out on the mRNA transcripts, using the 
gel-based electrophoresis and LightCyclerâ (LC) technology with SYBR Green I 
chemistry respectively. A separate PCR run for housekeeping gene is carried out and 
lymph nodes (LN) with no amplification were excluded from the data base, to 
eliminate false negative results. 
 xiv
Results: Our study demonstrated successful RNA extraction from 94.3% of FT and 
70.7% of PET. The qualitative conventional PCR results indicated 90.9% 
morphologic Dukes’ B CRC cases had detectable CEA or CK20 while 54.5% Dukes’ 
B had detectable GCC. Higher sensitivity achieved in R-PCR methods allowed 
detection of low expression level of CEA and CK20 in our Dukes’ A CRC cases and 
we arbitrarily considered positive any value above the quantification of the highest 
Dukes’ A LN to distinguish between baseline constitutional expression and cancer-
specific expression to prevent false positive results. Our quantitative R-PCR results 
indicated 63.6% morphologic Dukes’ B cases had detectable CEA while 45.6% 
Dukes’ B had detectable CK20 or GCC marker. In general, the differences of re-
staged cases when comparing FT and PET sample with different tumor markers were 
marked. 
 
Conclusions: Our results indicated a high incidence (>45%) of detecting 
micrometastases in histologically negative LN at the molecular level. There is 
discordance in the positivity of tumor markers in different tissue types (FT versus 
PET) and different methodology (gel-based qualitative studies versus LC-based 
quantitative studies). There is a considerable possibility that micrometastases may 
exist in histologically negative lymph nodes. However, their detection by RT-PCR 
coupled to gel electrophoresis was limited by the lack of reproducibility. We suggest 
LC-based quantitative studies is a better technology, which allows rapid and highly 
sensitive detection of micrometastases with minimum risk of contamination. 
Sensitivity of a single tumor marker in one tissue type (either in FT or PET) applied 
 xv
by other investigators for the detection of micrometastases may be inadequate due to 
the heterogeneous composition of tumors.  Multiple tumor markers are required to 
precisely predict the metastatic potential of Dukes’ B CRC cases.  
 
